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(57) Abstract(Modified) 

Technical problem The amount of the straw BIRURIN system germicide used is decreased, 
and the useful plant which reinforces sterilization effect is provided with a validity strengthening 
agent of a straw BIRURIN system germicide with high safety, and a method for the same. 
Means for SolutionGeneral formula 1 

For drawings please refer to the original document. 



file://R:\GVX-P\Vol]mier\Lit-Nachmeldung_PF55060\PatentOrderMT.htm 



05.01.2009 



PatentOrder MT 



Seite 2 von 14 



(R a hydrogen, low-grade alkyi group, and alkylthio alkyl group, a phenyl group, or a 
substituted phenyl group) show and R 1 A low-grade alkyl group, a cycloalkyl group, benzyl, a 
substituted benzyl group, A phenethyl group, a phenoxymethyl group, 2-thienyl methyl group, 
an alkoxy methyl group, or alkyl thiomethy! group. Validity strengthening agent of a straw 
BIRURIN system germicide containing a cyclohexane derivative or its salt. And an effect 
enhancement method of applying a validity strengthening agent to a straw BIRURIN system 
germicide in the range of the validity strengthening agent:straw BIRURIN system germicide 
weight ratio 1:0.001-1:2. 



Claim (s) 

Claim iA general formula 1 
Formula 1 

For drawings please refer to the original document. 



however, the inside R of a formula - a hydrogen atom, low-grade alkyl group, and alkylthio 
alkyl group. A phenyl group or a substituted phenyl group is shown, and R 1 A low-grade alkyl 
group, A cycloalkyl group, benzyl, a substituted benzyl group, a phenethyl group, a 
phenoxymethyl group, 2 **CHIE nil methyl group, an alkoxy methyl group, or an alkyl 
thlomethyl group is shown. Validity strengthening agent of the straw BIRURIN system germicide 
containing the cyclohexane derivative shown or its salt. 

Claim 2The validity strengthening agent according to claim 1 which is a salt of a cyclohexane 
derivative. 

Claim 3The validity strengthening agent according to claim 1 or 2 which is calcium salt of a 
cyclohexane derivative. 

Claim 4An effect enhancement method according to claim 1 to 3, wherein a weight ratio of a 
validity strengthening agentistraw BIRURIN system germicide applies a validity strengthening 
agent to a straw BIRURIN system germicide in 1:0.001-1:2. 



Detailed Description of the Invention 
0001 

Field of the InventionThis invention relates to a validity strengthening agent of a straw 

BIRURIN system germicide, and a method for the same. 

0002 

Description of the Prior ArtAlthough a straw BIRURIN system germicide has an 
extermination effect in much disease, such as a rice, wheat, greenstuff, and fruit trees, it is a 
compound out of which a medical harm also tends to come simultaneously. The example the 
extermination effect is not necessarily enough is reported by a part of , such as a gray mold 
disease of greenstuff, sclerotinia rot, and wheat Leptosphaeria nodorum disease. 
00030n the other hand, the problem over the environmental pollution of agricultural chemicals 
comes to be taken up, a dropping dose is decreased as much as possible, influence which it has 
on environment is lessened, and an appearance of the drugs which prevent disease certainly is 
desired in recent years. 
0004 

Problem(s) to be Solved by the InventionThis invention by reinforcing the effect of 
enhancement of the effect of a straw BIRURIN system germicide especially the gray mold 
disease of greenstuff, sclerotinia rot, and wheat Leptosphaeria nodorum, and decreasing the 
amount of the straw BIRURIN system germicide used, It aims at providing a validity 
strengthening agent and a method for reinforcing the same of the straw BIRURIN system 
germicide which has high safety to a useful plant. 
0005 

Means for Solving the ProblemThis invention persons are attached to sterilization effect 
enhancement of a straw BIRURIN system germicide in order to solve these problems, By adding 
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a cyclohexane derivative which does not have a germicidal action, or its salt as a validity 
strengthening agent of a straw BIRURIN system germicide, as a result of compounding many 
compounds, or a compound's coming to hand and inquiring wholeheartedly, With a low dose 
from which effect sufficient in a straw BIRURIN system germicide independent is not acquired, 
it found out that a very high bactericidal effect was acquired to much disease, and this 
invention was completed. 

0006A general formula 1 of the following this invention 

0007 

Formula 2 

For drawings please refer to the original document. 



0008however, the inside R of a formula — a hydrogen atom, low-grade alkyl group, and 
alkylthio alkyl group. A phenyl group or a substituted phenyl group is shown, and R 1 A low- 
grade alkyl group, A cycloalkyl group, benzyl, a substituted benzyl group, a phenethyl group, a 
phenoxymethyl group, 2 **CHIE nil methyl group, an alkoxy methyl group, or an alkyl 
thiomethyl group is shown. It is related with a validity strengthening agent and a method for 
reinforcing the same of the straw BIRURIN system germicide containing the cyclohexane 
derivative shown or its salt. 

00090DEMANSHIERA grown in the wood which decomposed the straw BIRURIN system 
germicide in 1969 It goes back to compound Mus Jin (Mucidin) who has sterilization activity out 
of the culture medium of a MUSHITA bacillus (Oudemansiella mucida) having been discovered. 
It will be straw BIRURASU in 1978. Same compound straw BIRURIN (Strobilurin) as Mus Jin 
who has sterilization activity from TENASERASU (Strobilurus tenacellus) was discovered, and 
this naming turned into a general name after that. Although the mechanism of action checks 
the energy generation of a bacillus, it differs from conventional respiratory inhibitor, It is 
specific-action point inhibitor which makes a target the cytochrome b which is a subunit of the 
complex IH of the electron transport system of a mitochondrion, As a structural feature, for 
example, the compound group which has a 3-methoxy acrylic acid methyl ester group as a 
substructure, They are general terms, such as a compound group which has a methoxy imino 
acetic acid methyl ester group as a substructure, or a compound group which has a 2-methoxy 
imino-N-methyl acetamide group as a substructure. 

OOlOIf attached to a straw BIRURIN system germicide, about an "azoxy straw bottlemew 
antibacterial-properties extensive spectrum germicide. "It was indicated in Society of Synthetic 
Organic Chemistry, Japan, the 57th volume, No. 4, the 94-98th page, and 1999, and "the 
mechanism of action of a straw BIRURIN system germicide" is indicated in Pesticide Science 
Society of Japan, the 24th volume, the 189-196th page, and 1999. 

OOllAs typical drugs of a straw BIRURIN system germicide, for example An azoxy straw bottle 

(compound 2), KURESOKI SIMM methyl (compound 3), a METOMI nostra bottle (compound 4), 

a truffe ROKISHI straw bottle (compound 5), PIKOKISHISUTOROBIN (compound 6), etc. can be 

mentioned. 

0012 

Formula 3 

For drawings please refer to the original document. 



0013 

Formula 4 

For drawings please refer to the original document. 



0014 

Formula 5 

For drawings please refer to the original document. 



0015 



file://R:\GVX-P\Volkmer\Lit-Nachmeldung_PF55060\PatentOrderMT.htm 



05.01.2009 



PatentOrder MT 



Seite 4 von 14 



Formula 6 

For drawings please refer to the original document. 



0016 

Formula 7 . 

For drawings please refer to the original document. 



0017These compounds are compounds known as a straw BIRURIN system germicide, A 
compound 2 a compound 3 in the EP patent No. 382,375 gazette The EP patent No. 493,711 
gazette, It is the compound in which indicate a compound 4 in the EP patent No. 398,692 
gazette, the compound 5 was indicated in the EP patent No. 472,300 gazette, and the 
compound 6 was indicated in the EP patent No. 278,595 gazette. 

0018A cyclohexane derivative used by this invention or a concrete compound of the salt is 
illustrated from Table 1 to Table 4. The salt of a cyclohexane derivative can take structure of a 
general formula 9 from a following general formula 7. 

0019In Table 4 and a general formula 9 from a general formula 7, R and R 1 express the same 
meaning as the above from Table 1, M expresses an organic cation or an inorganic cation — Me 
~ a methyl group and Et — in an ethyl group and n-Pr, as for a normal propyl group and c-Pr, a 
cyclopropyl group and c-Pen express a cyclopentylic group, c-Hex expresses a cyclohexyl group, 
and Ph expresses a phenyl group. 
0020 

Formula 8 

For drawings please refer to the original document. 



0021 

Formula 9 

For drawings please refer to the original document. 



0022 

Formula 10 

For drawings please refer to the original document. 



0023 
Table 1 

For drawings please refer to the original document. 



0024 
Table 2 

For drawings please refer to the original document. 



0025 
Table 3 

For drawings please refer to the original document. 



0026 
Table 4 
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0027It is indicated by JP,58-164543,A, a 59-196840 gazette, 59-231045 gazette, etc. about 
the cyclohexane derivative. 

0028These cyclohexane derivatives used by this invention or the salt of those does not show a 
bactericidal effect, when it uses independently, but the bactericidal effect excellent in the straw 
BIRURIN system germicide is demonstrated by using a cyclohexane derivative or Its salt as a 
sterilization enhancement agent of a straw BIRURIN system germicide. 
0029 

Embodiment of the XnventionThe validity strengthening agent of the straw BIRURIN system 
germicide of this invention, Although it is preferred to use the cyclohexane derivative of this 
invention or its salt for the pharmaceutical preparation manufacturing process of a straw 
BIRURIN system germicide, pharmaceutical-preparation-izing it to it in addition, it is also 
possible to use what pharmaceutical-preparation-ized a cyclohexane derivative or its salt, 
mixing with straw BIRURIN system sterilization pharmaceutical preparation. In this case, 
although it may mix at an agrochemical preparation factory or may mix at the time of use of 
drugs, when it is a granule, it is preferred to add a cyclohexane derivative or its salt at the time 
of pharmaceutical preparation manufacture of a straw BIRURIN system germicide. 
0030In pharmaceutical-preparation-izing the validity strengthening agent of this invention and 
mixing with a straw BIRURIN system germicide, it uses it for pharmaceutical preparation, such 
as powder material, wettable powder, granulation wettable powder, an emulsion, a granule, a 
fine granule, and suspension pharmaceutical preparation, blending a carrier, a surface-active 
agent, a dispersing agent, or an adjuvant currently used widely with agrochemical preparation, 
and carrying out. When mixing a straw BIRURIN system germicide and the validity 
strengthening agent of this invention, the pharmaceutical preparation or different 
pharmaceutical preparation of the same pharmaceutical form may be used, and what is 
necessary is just the combination which a bactericidal effect reinforces. 

003 llf the blending ratio of a straw BIRURIN system germicide, a cyclohexane derivative, or its 
salt is a quantity by which the effect of a straw BIRURIN system germicide is enhanced, can use 
it, but. Usually, a validity strengthening agent: The range of the weight ratio of a straw 
BIRURIN system germicide is 1:0.001-1:2, and the range of 1:0.01-1:2 is especially preferred. 
The quantity of the straw BIRURIN system germicide in pharmaceutical preparation, a 
cyclohexane derivative, or its salt is 0.1 to 20% (weight), when making it into powder material, 
a fine granule, and a granule generally, and when making it into an emulsion, wettable powder, 
and granulation wettable powder, it is 5 to 80% (weight). In the case of suspension 
pharmaceutical preparation, it is 0.1 to 30% (weight). Of course, even If It is quantity other 
than this, pharmaceutical-preparation-izing is possible, and it can be used if it is the quantity 
which demonstrates an effect. 
0032 

ExampleNext, although the example of pharmaceutical preparation and the example of an 
examination explain this invention in more detail, the mixing ratio and the adjuvant in 
pharmaceutical preparation can be changed in the wide range. The following parts show a 
weight section. 

0033The example 1 (suspension pharmaceutical preparation) of pharmaceutical preparation 
Five copies of azoxy straw bottles, ten copies of compounds (A-l), five copies of ammonium 
chloride, Five copies of condensates (Kao make and trade name:DEMORUN), ten copies of 
ethylene glycol, 0.1 copy of xanthan gum, and water 64.9 of sodium naphthalenesulfonate It 
ground, after mixing a part uniformly, and suspension pharmaceutical preparation was 
obtained. 

0034The example 2 (powder material) of pharmaceutical preparation 
The mixed powder agent of five copies of KURESOKI SIMM methyl, five copies of compounds 
(D-l), five copies of diatomaceous earth, and 85 copies of clay was carried out uniformly, and it 
was considered as powder material. 

0035The example 3 (wettable powder) of pharmaceutical preparation 
The mixed powder agent of three copies of 0.1 copy of azoxy straw bottle, five copies of 
compound (A-l), two copies of dinaphthylmethane-disulfonic-acid sodium, and sodium 
ligninsulfonate and 89.9 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 
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0036The example 4 (emulsion) of pharmaceutical preparation 

Four copies of ten copies of azoxy straw bottle, ten copies of compound (D-l), 20 copies of 
cyclohexanone, 11 copies of polyoxyethylene-alkyl-aryl-ether, and calcium alkylbenzene 
sulfonate and 45 copies of methylnaphthalenes were dissolved uniformly, and it was considered 
as the emulsion. 

0037The example 5 (granule) of pharmaceutical preparation 

Preferential grinding of five copies of METOMI nostro bottles, five copies of compounds (A- 14), 
two copies of sodium salt of lauryl alcohol sulfate ester, five copies of sodium ligninsulfonate, 
two copies of carboxymethyl cellulose, and 81 copies of clay is carried out uniformly. 20% of 
water was added and kneaded into this mixture, and using the extrusion type granulator, after 
14-32 meshes processing it granular, it dried and was considered as the granule. 
003SThe example 6 (wettable powder) of pharmaceutical preparation 
The mixed powder agent of three copies of one copy of KURESOKI SIMM methyl, five copies of 
compound (A-l), two copies of dinaphthylmethane-disulfonic-acid sodium, and sodium 
ligninsulfonate and 89 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 

0039The example 7 (wettable powder) of pharmaceutical preparation 

The mixed powder agent of three copies of 0.01 copy of KURESOKI SIMM methyl, five copies of 
compound (A-l), two copies of dlnaphthylmethane-disulfonic-acid sodium, and sodium 
ligninsulfonate and 85 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 

0040The example 8 (wettable powder) of pharmaceutical preparation 

The mixed powder agent of three copies of 0.03 copy of KURESOKI SIMM methyl, five copies of 
compound (D-l), two copies of dinaphthylmethane-disulfonic-acid sodium, and sodium 
ligninsulfonate and 85 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 

004iexample 9 (suspension pharmaceutical preparation) of pharmaceutical preparation 
It ground, after mixing uniformly ten copies of compounds (A-l), five copies of ammonium 
chloride, five copies of condensates (Kao make and trade name:DEMORUN) of sodium 
naphthalenesulfonate, ten copies of ethylene glycol, 0.1 copy of xanthan gum, and 69.9 copies 
of water, and suspension pharmaceutical preparation was obtained. It is used mixing with a 
straw BIRURIN system germicide. 

0042The example 10 (wettable powder) of pharmaceutical preparation 

The mixed powder agent of three copies of ten copies of compound (A-l), two copies of 

dinaphthylmethane-disulfonic-acid sodium, and sodium ligninsulfonate and 85 copies of 

diatomaceous earth was carried out uniformly, and it was considered as wettable powder. It is 

used mixing with a straw BIRURIN system germicide. 

0043The example 11 (emulsion) of pharmaceutical preparation 

Four copies of 20 copies of compound (D-l), 20 copies of cyclohexanone, 11 copies of 

polyoxyethylene-alkyl-aryl-ether, and calcium alkylbenzene sulfonate and 45 copies of 

methylnaphthalenes were dissolved uniformly, and it was considered as the emulsion. It is used 

mixing with a straw BIRURIN system germicide. 

0044The example 12 (granule) of pharmaceutical preparation 

Preferential grinding of ten copies of compounds (D-l), two copies of sodium salt of lauryl 
alcohol sulfate ester, five copies of sodium ligninsulfonate, two copies of carboxymethyl 
cellulose, and 81 copies of clay is carried out uniformly. 20 copies of water was added and 
kneaded into this mixture, and using the extrusion type granulator, after 14-32 meshes 
processing it granular, it dried and was considered as the granule. It is used mixing with a 
straw BIRURIN system germicide. 

0045Next, the example of an examination of this invention is shown. 
0046Example of examination 1 Seeding of every five grains of cucumber seeds (variety: 
Sagami half-white) was carried out to the plastic pots of each of 9 cm of cucumber gray mold 
disease preventive effect examination 1 neighborhoods, and it raised in the greenhouse. The 
wettable powder prepared to the cucumber seedling which the cotyledon developed according 
to the examples 3 and 6 of pharmaceutical preparation was diluted with water, and 10 ml per 
one pot was sprinkled. The paper disc was dipped in the spore suspension of gray mold 
contagion prepared by the yeast glucose liquid medium (0.25% of a yeast extract, glucose 1%) 
after air-drying, and it put into the cucumber cotyledon surface in a 20 ** moist chamber 
promptly after planting inoculation. Three days after inoculation, index investigation of the 
pathopoiesis area ratio of the cotyledon of the whole pot was conducted based on Table 5, by 
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several one, preventive value was computed and the result was shown in Table 6. 

0047 

Table 5 

For drawings please refer to the original document. 



0048 

Equation 1 

For drawings please refer to the original document. 



0049 
Table 6 

For drawings please refer to the original document. 



0050From the test result, the bactericidal effect of the azoxy straw bottle was reinforced 
remarkably, and by mixing an azoxy straw bottle (straw BIRURIN system germicide) and pro 
hexadione calcium salt showed the high cucumber gray mold disease extermination effect 
clearly surpassed in the iprodione which is a contrast agent. 

0051The cyclohexane derivative shown concretely in the Table 1-4 which are used by other 
this inventions, or its salt showed the effect enhancing effect of the azoxy straw bottle, and 
showed the high cucumber gray mold disease extermination effect. 

0052Example of examination 2 Seeding of every ten grains of wheat seeds (variety: agriculture 
and forestry No. 61) was carried out to the plastic pots with a wheat Leptosphaeria nodorum 
preventive effect examination diameter of 6 cm of each, and it raised in the greenhouse. The 
wettable powder prepared on the wheat seedling which two leaves developed according to the 
examples 7 and 8 of pharmaceutical preparation was diluted with water, and was sprinkled 10 
ml per one pot. The pycniospore of the wheat Leptosphaeria nodorum bacillus was inoculated 
after air-drying, and it managed in the greenhouse. Based on Table 7, index investigation of the 
pathopoiesis area ratio of the first leaf of the whole pot was conducted ten days after 
inoculation, preventive value was computed by the same method as the example 1 of an 
examination, and the result was shown In Table 8. 
0053 
Table 7 

For drawings please refer to the original document. 



0054 
Table 8 

For drawings please refer to the original document. 



0055From the test result, the bactericidal effect of the azoxy straw bottle was reinforced 
remarkably, and by mixing an azoxy straw bottle (straw BIRURIN system germicide) and pro 
hexadione calcium salt showed the high wheat Leptosphaeria nodorum extermination effect 
clearly surpassed in the tebuconazole which is a contrast agent. 

0056By adding to an azoxy straw bottle, the cyclohexane derivative concretely shown in Table 
4 from Table 1 used by other this inventions or its salt showed the effect enhancing effect of the 
azoxy straw bottle, and showed the high wheat Leptosphaeria nodorum extermination effect. 
0057Example of examination 3 Seeding of every two grains of apple seeds (variety: ruby) was 
carried out to the plastic pots with an apple black spot preventive effect examination diameter 
of 6 cm of each, and it raised in the greenhouse. The foliage leaf diluted with water the 
wettable powder prepared to the seedling developed four sheets according to the examples 3 
and 7 of pharmaceutical preparation, and sprinkled it 10 ml per one pot. The spray inocuration 
of the spore suspension of an apple black spot bacillus was carried out after air-drying, and 48 
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time management was promptly carried out in a 20 ** moist chamber. Then, move an apple 
seedling in a greenhouse, it was made attacked with a disease, index investigation of the 
pathopoiesis area ratio of top 2 leaves at the time of inoculation was conducted based on Table 
7 ten days after inoculation, preventive value was computed by the formula 1, and the result 
was shown in Table 9. 
0058 
Table 9 

For drawings please refer to the original document. 



0059From the test result, the bactericidal effect of KURESOKI SIMM methyl was reinforced 
remarkably, and by mixing KURESOKI SIMM methyl (straw BIRURIN system germicide) and pro 
hexadione calcium salt showed the high apple black spot extermination effect clearly surpassed 
in Bitertanol which is a contrast agent. 

0060The effect enhancing effect of KURESOKI SIMM methyl was shown, and by adding the 
cyclohexane derivative concretely shown in Table 4 from Table 1 used by other this inventions 
or its salt to KURESOKI SIMM methyl showed the high apple black spot extermination effect. 
0061 

Effect of the InventionThe sterilization validity strengthening agent of this invention or its 
method demonstrates the bactericidal effect outstanding by adding a cyclohexane derivative or 
its salt to a straw BIRURIN system germicide, and it is a low dose from which effect sufficient in 
a straw BIRURIN system germicide independent is not acquired, and has a very high 
bactericidal effect to much disease. 



Field of the InventionThis invention relates to a validity strengthening agent of a straw 
BIRURIN system germicide, and a method for the same. 



Description of the Prior ArtAlthough a straw BIRURIN system germicide has an 
extermination effect in much disease, such as a rice, wheat, greenstuff, and fruit trees, it is a 
compound out of which a medical harm also tends to come simultaneously. The example the 
extermination effect is not necessarily enough is reported by a part of , such as a gray mold 
disease of greenstuff, sclerotinia rot, and wheat Leptosphaeria nodorum disease. 
00030n the other hand, the problem over the environmental pollution of agricultural chemicals 
comes to be taken up, a dropping dose is decreased as much as possible, influence which it has 
on environment is lessened, and an appearance of the drugs which prevent disease certainly is 
desired in recent years. 



Effect of the InventionThe sterilization validity strengthening agent of this invention or its 
method demonstrates the bactericidal effect outstanding by adding a cyclohexane derivative or 
its salt to a straw BIRURIN system germicide, and it is a low dose from which effect sufficient in 
a straw BIRURIN system germicide independent is not acquired, and has a very high 
bactericidal effect to much disease. 



ExampleNext, although the example of pharmaceutical preparation and the example of an 
examination explain this invention in more detail, the mixing ratio and the adjuvant in 
pharmaceutical preparation can be changed in the wide range. The following parts show a 
weight section. 

0033The example 1 (suspension pharmaceutical preparation) of pharmaceutical preparation 
Five copies of azoxy straw bottles, ten copies of compounds (A-l), five copies of ammonium 
chloride, Five copies of condensates (Kao make and trade name:DEMORUN), ten copies of 
ethylene glycol, 0.1 copy of xanthan gum, and water 64.9 of sodium naphthalenesulfonate It 
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ground, after mixing a part uniformly, and suspension pharmaceutical preparation was 
obtained. 

0034The example 2 (powder material) of pharmaceutical preparation 
The mixed powder agent of five copies of KURESOKI SIMM methyl, five copies of compounds 
(D-l), five copies of diatomaceous earth, and 85 copies of clay was carried out uniformly, and it 
was considered as powder material. 

0035The example 3 (wettable powder) of pharmaceutical preparation 
The mixed powder agent of three copies of 0.1 copy of azoxy straw bottle, five copies of 
compound (A-l), two copies of dinaphthylmethane-disulfonic-acid sodium, and sodium 
jigninsulfonate and 89.9 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 

0036The example 4 (emulsion) of pharmaceutical preparation 

Four copies of ten copies of azoxy straw bottle, ten copies of compound (D-l), 20 copies of 
cyclohexanone, 11 copies of polyoxyethylene-alkyl-aryl-ether, and calcium alkylbenzene 
sulfonate and 45 copies of methylnaphthalenes were dissolved uniformly, and it was considered 
as the emulsion. 

0037The example 5 (granule) of pharmaceutical preparation 

Preferential grinding of five copies of METOMI nostra bottles, five copies of compounds (A- 14), 
two copies of sodium salt of lauryl alcohol sulfate ester, five copies of sodium ligninsulfonate, 
two copies of carboxymethyl cellulose, and 81 copies of clay is carried out uniformly. 20% of 
water was added and kneaded into this mixture, and using the extrusion type granulator, after 
14-32 meshes processing it granular, it dried and was considered as the granule. 
0038The example 6 (wettable powder) of pharmaceutical preparation 

The mixed powder agent of three copies of one copy of KURESOKI SIMM methyl, five copies of 
compound (A-l), two copies of dinaphthylmethane-disulfonic-acid sodium, and sodium 
ligninsulfonate and 89 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 

0039The example 7 (wettable powder) of pharmaceutical preparation 

The mixed powder agent of three copies of 0.01 copy of KURESOKI SIMM methyl, five copies of 
compound (A-l), two copies of dinaphthylmethane-disulfonic-acid sodium, and sodium 
ligninsulfonate and 85 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 

0040The example 8 (wettable powder) of pharmaceutical preparation 

The mixed powder agent of three copies of 0.03 copy of KURESOKI SIMM methyl, five copies of 
compound (D-l), two copies of dinaphthylmethane-disulfonic-acid sodium, and sodium 
ligninsulfonate and 85 copies of diatomaceous earth was carried out uniformly, and it was 
considered as wettable powder. 

0041The example 9 (suspension pharmaceutical preparation) of pharmaceutical preparation 
It ground, after mixing uniformly ten copies of compounds (A-l), five copies of ammonium 
chloride, five copies of condensates (Kao make and trade namerDEMORUN) of sodium 
naphthalenesulfonate, ten copies of ethylene glycol, 0.1 copy of xanthan gum, and 69.9 copies 
of water, and suspension pharmaceutical preparation was obtained. It is used mixing with a 
straw BIRURIN system germicide. 

0042The example 10 (wettable powder) of pharmaceutical preparation 

The mixed powder agent of three copies of ten copies of compound (A-l), two copies of 

dinaphthylmethane-disulfonic-acid sodium, and sodium ligninsulfonate and 85 copies of 

diatomaceous earth was carried out uniformly, and it was considered as wettable powder. It is 

used mixing with a straw BIRURIN system germicide. 

0043The example 11 (emulsion) of pharmaceutical preparation 

Four copies of 20 copies of compound (D-l), 20 copies of cyclohexanone, 11 copies of 

polyoxyethylene-alkyl-aryl-ether, and calcium alkylbenzene sulfonate and 45 copies of 

methylnaphthalenes were dissolved uniformly, and it was considered as the emulsion. It is used 

mixing with a straw BIRURIN system germicide. 

0044The example 12 (granule) of pharmaceutical preparation 

Preferential grinding of ten copies of compounds (D-l), two copies of sodium salt of lauryl 
alcohol sulfate ester, five copies of sodium ligninsulfonate, two copies of carboxymethyl 
cellulose, and 81 copies of clay is carried out uniformly. 20 copies of water was added and 
kneaded into this mixture, and using the extrusion type granulator, after 14-32 meshes 
processing it granular, it dried and was considered as the granule. It is used mixing with a 
straw BIRURIN system germicide. 
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0045Next, the example of an examination of this invention is shown. 
0046Example of examination 1 Seeding of every five grains of cucumber seeds (variety: 
Sagami half-white) was carried out to the plastic pots of each of 9 cm of cucumber gray mold 
disease preventive effect examination 1 neighborhoods, and it raised in the greenhouse. The 
wettable powder prepared to the cucumber seedling which the cotyledon developed according 
to the examples 3 and 6 of pharmaceutical preparation was diluted with water, and 10 ml per 
one pot was sprinkled. The paper disc was dipped in the spore suspension of gray mold 
contagion prepared by the yeast glucose liquid medium (0.25% of a yeast extract, glucose 1%) 
after air-drying, and it put into the cucumber cotyledon surface in a 20 ** moist chamber 
promptly after planting inoculation. Three days after inoculation, index investigation of the 
pathopoiesis area ratio of the cotyledon of the whole pot was conducted based on Table 5, by 
several one, preventive value was computed and the result was shown in Table 6. 
0047 
Table 5 

For drawings please refer to the original document. 



0048 

Equation 1 

For drawings please refer to the original document. 



0049 
Table 6 

For drawings please refer to the original document. 



0050From the test result, the bactericidal effect of the azoxy straw bottle was reinforced 
remarkably, and by mixing an azoxy straw bottle (straw BIRURIN system germicide) and pro 
hexadione calcium salt showed the high cucumber gray mold disease extermination effect 
clearly surpassed in the iprodione which is a contrast agent. 

0051The cyclohexane derivative shown concretely in the Table 1 - 4 which are used by other 
this inventions, or its salt showed the effect enhancing effect of the azoxy straw bottle, and 
showed the high cucumber gray mold disease extermination effect. 

0052Examp!e of examination 2 Seeding of every ten grains of wheat seeds (variety: agriculture 
and forestry No. 61) was carried out to the plastic pots with a wheat Leptosphaeria nodorum 
preventive effect examination diameter of 6 cm of each, and it raised in the greenhouse. The 
wettable powder prepared on the wheat seedling which two leaves developed according to the 
examples 7 and 8 of pharmaceutical preparation was diluted with water, and was sprinkled 10 
ml per one pot. The pycniospore of the wheat Leptosphaeria nodorum bacillus was inoculated 
after air-drying, and it managed in the greenhouse. Based on Table 7, index investigation of the 
pathopoiesis area ratio of the first leaf of the whole pot was conducted ten days after 
inoculation, preventive value was computed by the same method as the example 1 of an 
examination, and the result was shown in Table 8. 
0053 
Table 7 

For drawings please refer to the original document. 



0054 
Table 8 

For drawings please refer to the original document. 



0055From the test result, the bactericidal effect of the azoxy straw bottle was reinforced 
remarkably, and by mixing an azoxy straw bottle (straw BIRURIN system germicide) and pro 
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hexadione calcium salt showed the high wheat Leptosphaeria nodorum extermination effect 
clearly surpassed in the tebuconazole which is a contrast agent. 

0056By adding to an azoxy straw bottle, the cyclohexane derivative concretely shown in Table 
4 from Table 1 used by other this inventions or its salt showed the effect enhancing effect of the 
azoxy straw bottle, and showed the high wheat Leptosphaeria nodorum extermination effect. 
0057ExampIe of examination 3 Seeding of every two grains of apple seeds (variety: ruby) was 
carried out to the plastic pots with an apple black spot preventive effect examination diameter 
of 6 cm of each, and it raised in the greenhouse. The foliage leaf diluted with water the 
wettable powder prepared to the seedling developed four sheets according to the examples 3 
and 7 of pharmaceutical preparation, and sprinkled it 10 ml per one pot. The spray inocuration 
of the spore suspension of an apple black spot bacillus was carried out after air-drying, and 48 
time management was promptly carried out in a 20 ** moist chamber. Then, move an apple 
seedling in a greenhouse, it was made attacked with a disease, index investigation of the 
pathopoiesis area ratio of top 2 leaves at the time of inoculation was conducted based on Table 
7 ten days after inoculation, preventive value was computed by the formula 1, and the result 
was shown in Table 9. 
0058 
Table 9 

For drawings please refer to the original document. 



0059From the test result, the bactericidal effect of KURESOKI SIMM methyl was reinforced 
remarkably, and by mixing KURESOKI SIMM methyl (straw BIRURIN system germicide) and pro 
hexadione calcium salt showed the high apple black spot extermination effect clearly surpassed 
In Bitertanol which is a contrast agent. 

0060The effect enhancing effect of KURESOKI SIMM methyl was shown, and by adding the 
cyclohexane derivative concretely shown in Table 4 from Table 1 used by other this inventions 
or its salt to KURESOKI SIMM methyl showed the high apple black spot extermination effect. 



Problem(s) to be Solved by the InventionThis invention by reinforcing the effect of 
enhancement of the effect of a straw BIRURIN system germicide especially the gray mold 
disease of greenstuff, sclerotinia rot, and wheat Leptosphaeria nodorum, and decreasing the 
amount of the straw BIRURIN system germicide used, It aims at providing a validity 
strengthening agent and a method for reinforcing the same of the straw BIRURIN system 
germicide which has high safety to a useful plant. 



Means for Solving the ProblemThis invention persons are attached to sterilization effect 
enhancement of a straw BIRURIN system germicide in order to solve these problems, By adding 
a cyclohexane derivative which does not have a germicidal action, or its salt as a validity 
strengthening agent of a straw BIRURIN system germicide, as a result of compounding many 
compounds, or a compound's coming to hand and inquiring wholeheartedly, With a low dose 
from which effect sufficient in a straw BIRURIN system germicide independent is not acquired, 
it found out that a very high bactericidal effect was acquired to much disease, and this 
invention was completed. 

0006A general formula 1 of the following this invention 
0007 

Formula 2 

For drawings please refer to the original document. 



0008however, the inside R of a formula — a hydrogen atom, low-grade aikyl group, and 
aikylthio alkyl group. A phenyl group or a substituted phenyl group is shown, and R 1 A low- 
grade alkyl group, A cycloalkyl group, benzyl, a substituted benzyl group, a phenethyl group, a 
phenoxymethyl group, 2 **CHIE nil methyl group, an alkoxy methyl group, or an alkyl 
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thiomethyl group is shown. It is related with a validity strengthening agent and a method for 
reinforcing the same of the straw BIRURIN system germicide containing the cyclohexane 
derivative shown or its salt. 

0009ODEMANSHIERA grown in wood which decomposed a straw BIRURIN system germicide in 
1969 It goes back to compound Mus Jin (Mucidin) who has sterilization activity out of culture 
medium of a MUSHITA bacillus (Oudemansiella mucida) having been discovered. It will be straw 
BIRURASU in 1978. Same compound straw BIRURIN (Strobilurin) as Mus Jin who has 
sterilization activity from TENASERASU (Strobilurus tenacellus) was discovered, and this naming 
turned into a general name after that. Although the mechanism of action checks energy 
generation of a bacillus, it differs from conventional respiratory inhibitor, It is specific-action 
point inhibitor which makes a target a cytochrome b which is a subunit of the complex III of an 
electron transport system of a mitochondrion, As a structural feature, for example, a compound 
group which has a 3-methoxy acrylic acid methyl ester group as a substructure, They are 
general terms, such as a compound group which has a methoxy imino acetic acid methyl ester 
group as a substructure, or a compound group which has a 2-methoxy imino-N-methyl 
acetamide group as a substructure. 

OOlOIf attached to a straw BIRURIN system germicide, about an "azoxy straw bottle mew 
antibacterial-properties extensive spectrum germicide."It was indicated in Society of Synthetic 
Organic Chemistry, Japan, the 57th volume, No. 4, the 94-98th page, and 1999, and "the 
mechanism of action of a straw BIRURIN system germicide" is indicated in Pesticide Science 
Society of Japan, the 24th volume, the 189- 196th page, and 1999. 

OOllAs typical drugs of a straw BIRURIN system germicide, for example An azoxy straw bottle 
(compound 2), KURESOKI SIMM methyl (compound 3), a METOMI nostra bottle (compound 4), 
a truffe ROKISHI straw bottle (compound 5), PIKOKISHISUTOROBIN (compound 6), etc. can be 
mentioned. 
0012 

Formula 3 

For drawings please refer to the original document. 



0013 

Formula 4 

For drawings please refer to the original document. 



0014 
Formula 5 

For drawings please refer to the original document. 



0015 

Formula 6 

For drawings please refer to the original document. 



0016 

Formula 7 

For drawings please refer to the original document. 



0017These compounds are compounds known as a straw BIRURIN system germicide, A 
compound 2 a compound 3 in the EP patent No. 382,375 gazette The EP patent No. 493,711 
gazette, It is the compound in which indicate a compound 4 in the EP patent No. 398,692 
gazette, the compound 5 was indicated in the EP patent No. 472,300 gazette, and the 
compound 6 was indicated in the EP patent No. 278,595 gazette. 

0018The cyclohexane derivative used by this invention or the concrete compound of the salt is 
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illustrated from Table 1 to Table 4. The salt of a cyclohexane derivative can take the structure 
of a general formula 9 from a following general formula 7. 

0019In Table 4 and a general formula 9 from a general formula 7, R and R 1 express the same 
meaning as the above from Table 1, M expresses an organic cation or an inorganic cation -- Me 
~ a methyl group and Et — in an ethyl group and n-Pr, as for a normal propyl group and c-Pr, a 
cyclopropyl group and c-Pen express a cyclopentylic group, c-Hex expresses a cyclohexyl group, 
and Ph expresses a phenyl group. 
0020 
Formula 8 

For drawings please refer to the original document. 



0021 

Formula 9 

For drawings please refer to the original document. 



0022 

Formula 10 

For drawings please refer to the original document. 



0023 

Table 1 

For drawings please refer to the original document. 



0024 
Table 2 

For drawings please refer to the original document. 



0025 
Table 3 

For drawings please refer to the original document. 



0026 
Table 4 

For drawings please refer to the original document. 



0027It is indicated by JP,58-164543,A, a 59-196840 gazette, 59-231045 gazette, etc. about 
the cyclohexane derivative. 

0028These cyclohexane derivatives used by this invention or the salt of those does not show a 
bactericidal effect, when it uses independently, but the bactericidal effect excellent in the straw 
BIRURIN system germicide is demonstrated by using a cyclohexane derivative or its salt as a 
sterilization enhancement agent of a straw BIRURIN system germicide. 
0029 

Embodiment of the InventionThe validity strengthening agent of the straw BIRURIN system 
germicide of this invention, Although it is preferred to use the cyclohexane derivative of this 
invention or its salt for the pharmaceutical preparation manufacturing process of a straw 
BIRURIN system germicide, pharmaceutical-preparation-izing it to it in addition, it is also 
possible to use what pharmaceutical-preparation-ized a cyclohexane derivative or its salt, 
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mixing with straw BIRURIN system sterilization pharmaceutical preparation. In this case, 
although it may mix at an agrochemical preparation factory or may mix at the time of use of 
drugs, when it is a granule, it is preferred to add a cyclohexane derivative or its salt at the time 
of pharmaceutical preparation manufacture of a straw BIRURIN system germicide. 
0030In pharmaceutical-preparation-izing the validity strengthening agent of this invention and 
mixing with a straw BIRURIN system germicide, it uses it for pharmaceutical preparation, such 
as powder material, wettable powder, granulation wettable powder, an emulsion, a granule, a 
fine granule, and suspension pharmaceutical preparation, blending a carrier, a surface-active 
agent, a dispersing agent, or an adjuvant currently used widely with agrochemical preparation, 
and carrying out. When mixing a straw BIRURIN system germicide and the validity 
strengthening agent of this invention, the pharmaceutical preparation or different 
pharmaceutical preparation of the same pharmaceutical form may be used, and what is 
necessary is just the combination which a bactericidal effect reinforces. 

003 llf the blending ratio of a straw BIRURIN system germicide, a cyclohexane derivative, or its 
salt is a quantity by which the effect of a straw BIRURIN system germicide is enhanced, can use 
it, but. Usually, a validity strengthening agent: The range of the weight ratio of a straw 
BIRURIN system germicide is 1:0.001-1:2, and the range of 1:0.01-1:2 is especially preferred. 
The quantity of the straw BIRURIN system germicide in pharmaceutical preparation, a 
cyclohexane derivative, or its salt is 0.1 to 20% (weight), when making it into powder material, 
a fine granule, and a granule generally, and when making it into an emulsion, wettable powder, 
and granulation wettable powder, it is 5 to 80% (weight). In the case of suspension 
pharmaceutical preparation, it is 0.1 to 30% (weight). Of course, even if it is quantity other 
than this, pharmaceutical-preparation-izing is possible, and it can be used if it is the quantity 
which demonstrates an effect. 
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